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ABSTRACT 
 
Mt. Etna volcano in Sicily (Italy) starts to erupt in July 
2006. In order to monitoring this eruption we take the 
opportunity to perform a pre-operative test of the 
Eurorisk-Preview (Prevention, Information and Early 
Warning) project funded by the European Community. 
The test was aimed to measure the ground deformations 
related to the eruption using ENVISAT and ERS data 
available at this time following the Category 1 
procedure. Beside the geophysical objectives, the test 
was also important to check the efficiency of all the 
procedures aimed to retrieve data from the 
volcanological observatories in charge of the eruption 
monitoring. The pre-operative test has been peculiar to 
understand and quantify the delivering time of the final 
satellite products expected in operative cases. The 
DInSAR data processing was performed in order to 
measure ground deformation related to the eruption, 
hypothesis in this sense are discussed supported by the 
GPS network ground data. 
 
 
1. INTRODUCTION 
 
Mt. Etna volcano (Eastern Sicily, Italy), presents a 
permanent degassing activity from summit craters and 
frequently eruptions occur both at the summit craters 
(currently they are four) and on the flanks. Recently, on 
July 14 2006, two eruptive vents opened on the east 
flank of the South-East Crater (SEC) cone at about 
3000-3100 m a.s.l.. The upper part of the eruptive 
fissure showed moderate strombolian activity while 
from the lower part of the fissure a lava flow was 
spreading east to the Valle del Bove area. On July 20 
the lava flow fronts reached the altitude of 1800 m a.s.l.. 
The eruption stopped on July 24 2006. 
The volcanic activity restarted at SEC at the end of 
August 2006, with strombolian activity and forming 
new short lava flows expanding eastwards for about 1 
km; this activity lasted until mid September. On 
October 13 a new eruptive fracture opened at the 
Eastern base of the SEC, trending ESE-WNW and 
reaching the altitude of 2800 m a.s.l.; from here a lava 
flows spreading eastwards poured out, reaching the 
bottom of the Valle del Bove in a few days. Also this 
fracture opened with no geophysical parameter changes, 
as a new further fracture field formed on October 26 on 
the southwester side of the SEC, involving also the 
southern flank of the BN crater at 3050 m of altitude. 
The eruption ended on December 11.  
 
 
2. MODELLING 
 
An inversion procedure based on GA (Genetic 
Algorithm) has been performed to search sources 
parameters. A preliminary search was performed using 
the GPS dataset. For the dislocation plane we fixed the 
opening to zero excluding tensile mechanisms, the 
azimuth angle to 8 degree N to have the width direction 
nearly parallel to the Pernicana fault, and we also 
constrained the strike to have a movement conform to a 
dextral structure. The search grid parameters and results 
of the GA search are summarized in the Tab. 1. 
 
 
 
Table1. Grid and GA search parameters. 
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The solution converge to a final fitness value of 92%. 
The final result is in agreement with the effects 
produced by an inflating source located beneath the 
summit craters area at a depth of about 3.5 km below 
sea level (b.s.l.), and by a deformation pattern 
produced by a dislocating surface dipping 
approximately 11 degree located beneath the eastern 
flank with a depth comprised in the first kilometre 
below the sea level (Fig. 1). 
 
 
 
 
 
 
 
Figure 1. Displacement vectors from the comparison between July 2005 and July 2006. The arrows represent the 
horizontal displacement vectors: the observed are in black and the modeled are in blue, respectively. The projection of 
the Davis source model is showed in red color. 
   
 
Figure 2. (a) Phase interferogram referred to ERS2 ascending pair July 2005 20 to July 5 2006.  
(b) Synthetic interferogram due to a dislocation plane and to Davis volcanic source.  
The sources parameters are obtained inverting GPS data. 
 
Figure 3. (a) Phase interferogram referred to ENVISAT ascending pair September 13 2006 to October 10 2006. (b) Since 
the larger deformation effect is visible at the center of the image, i.e. the area just beneath the central craters, only a 
portion of the whole SAR image was modeled. A trial and error procedure is considered to find optimal parameters of a 
Davis type Source. The source are comparable to a source located beneath the summit crater, at about 600 m a.s.l..
3. DINSAR PROCESSING AND RESULTS 
 
For monitoring the Mt. Etna volcanic eruption, on July 
2006 we decided to perform a pre-operative test of the 
EURORISK-PREVIEW project, by using ERS2 and 
ENVISAT data. For this purpose, selected SAR data 
have been requested, collected and pre-processed. This 
data has been available in fast way, by ESA Category 1- 
project nº 3560. The delivered time has been about 15 
days after satellites acquisition.  
The SAR images of the Etna test site supplied from the 
Category 1 are subdivided in four set: 
1) ERS2 - Track 129- Frame 747 - ascending orbit 
2) ERS2 - Track 222- Frame 2853 - descending 
orbit; 
3) ENVISAT - Track 129- Frame 747 - ascending 
orbit; swath 2 ; 
4) ENVISAT - Track 222- Frame 2853 - 
descending orbit; swath 2; 
A first analysis was performed by using the ascending 
set .The RAW images have been focused in standard 
mode whit the APP/3.1 processor to obtain the SLC 
images; then they were focalized and resampled (for co-
registration). A successive analysis has done for 
producing the preliminary ground deformation map of 
the Mt. Etna for the investigated period. 
We have performed the interferometric analysis by 
using two interferometric pairs: an ERS2 ascending pair 
(July 20 2005 to July 5 2006), and an ENVISAT 
ascending pair (September 13 2006 to October 10 
2006). By using again a Davis-type model, we 
generated the relevant synthetic interferograms for each 
interval defined by the interferometric pairs.  
 
To analyse the ERS interferogram, corresponding to the 
2005 - 2006 period, we have used the source parameters 
obtained by inverting the 2005-2006 GPS data. The 
comparison between actual and synthetic data shows a 
good agreement and confirms the pre-eruptive inflation 
trend recorded by GPS data (Fig. 2). 
For the second interferogram, we used a different 
approach to find optimal parameters of a Davis-type 
source. We considered that only a small portion of the 
interferogram shows a deformation. The deformed area 
corresponds at the summit part of the volcano, 
surrounding the summit craters; thus only the 
corresponding portion of the whole SAR image was 
modelled. A trial and error procedure is considered to 
find optimal parameters of a Davis-type Source, finding 
a volcanic source located beneath the summit crater, at 
about 600 m a.s.l. (Fig. 3). The activity of this source 
seems in agreement with the resumption of the volcanic 
activity occurred in the period between September 2006 
and October 2006. 
 
 
 
4. DISCUSSION AND CONCLUSIONS 
 
In this work we have analyzed the deformation pattern 
of Mt. Etna during the 2006 pre eruptive and during the 
eruptive volcanic activity by using satellite data. In 
particular, we analyzed SAR data, referred to eruptive 
fracture opened on October 13 2006 from the Eastern 
base of the SEC. The first image analyzed confirms the 
general trend of inflation that the GPS ground network 
recorded in the 2005 - 2006.  
In the second image a new trend has been observed by 
the analyzed SAR data, accordingly with the resumption 
of volcanic activity recorded in the period between 
September 2006 and October 2006. 
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